Abs[racĩ mpact of migrant farmworkers on an agriculture-dependent region is effects of inflows of state and federal dollars for migrant services, and produc~ion of high-valued commodities are computed, Indirect and induced e~fects are modelled through the use of the [MPLAN input output model. Various alternatives to migrant labor are investigated, including production of less labor-intensive crops, acreage retirement, and contract H2A workers. Migrants are found to create substantial economic activity on the Eastern Shore of Virginia,
Introduction
Farmers on Virginia's Eastern Shorei have depended on migrant workers to plant and harvest their crops since the 1950s. Both the agricultural sector and the migrant labor force have undergone numerous changes in recent years. Migrant labor is now used primarily in the production of vegetables and fruits, the Eastern Shore's most valuable crops.
Although most farmers perceive migrants as hard workers who are essential for agricultural production, other segments of Eastern Shore society have a less positive view of the migrant population. The migrants generally speak little English and do not commingle with permanent residents. For historical reasons and due to their poverty, migrants are often the beneficiaries of government assistance programs. They are therefore easily stereotyped as impoverished foreigners who take advantage of the welfare systcm. Others see the migrants' poverty as evidence of the failure of that welfare system but still believe that they are a burden on local government and society.
Local policy makers must sort through these varied opinions about migrant labor when deciding whether and how to regulate it. Their decisions on how to treat the migrant labor force affect the entire agricultural sector and local economy. Regulation and zoning of migrant labor camps is one example; there has been a reluctance to allow properties to be zoned for housing migrants on the Eastern Shore. Other local decisions include support for migrant-service grants, priorities at local clinics, and local support for externally-funded translator services.
A careful analysis of the migrants' impact on the Eastern Shore economy could assist government officials in making such decisions. S:11s, A lwang, Dri.vcoll: Migrant I:arm Workers on Vlrgin[a ; VEastern Shore Migrant farm workers can have a significant impact on rural communities. Their labor facilitates the production of high-valued commodities such as fruits, vegetables, and ornamental products. Local workers are not generally willing to weed and hand-harvest these products.
The withdrawal of migrant workers would force local producers to seek alternative labor-contracting methods, to produce lower-valued crops, or to retire significant acreage. These changes would lead to fewer purchases of agricultural inputs and lower consumer spending because of decreased wage payments and farm profits.
Reduced economic activity on the farms would mean fewer purchases of inputs necessary for intensive farming operations. Multiplier effects are such that the migrant-dependent sectors have economic impacts that are greater than the sum of the value of migrant-dependent agricultural production and the direct infusions of social service dollars.
Migrant farm workers attract significant infusions of state, federal, and charitable dollars to the region.
A large number of organizations provide services to migrants; two examples are Migrant Education Programs (funded by the state and federal governments) and Delmarva Rural Ministries (a federally-and private grant-funded migrant health center).
Much of the funding for these services comes from outside the region. Withdrawal of the migrant population would lead to termination of these funds.
This study quantifies these direct and indirect impacts of migrant farm workers on the Eastern Shore economy.
Such a study of the economic impact of migrant farm workers has never been published.
Adams and Severson (1986) examined the economic impacts of migrant farm workers in rural Wisconsin. Their study is the only known study of economic impact of migrant farm workers, and it fails to consider how the value of crops produced by the migrants affects economic activity in the region. Heppel ( 1982) , and Griffith and Landau ( 1992) examined the migrant industry on the Eastern Shore but failed to provide an accounting of its economic impacts. Our study, by carefully considering the impacts of migrant workers on local economic activity and on the leakages outside the region, provides important information for policy makers, An impact study by its very nature does not include non-market costs and benefits associated with an economic activity.
Many of the costs associated with the migrant presence are thus not investigated. These costs include increased burden on local services such as the police force, and failure of the migrants to pay medical bills. This study does examine the changes in local economic activity that would occur under alternatives to migrant labor such as land idling, switching to less labor intensive crops, and employing contract H2A workers.2
Study Design
Economic impact analysis is a way to quantify changes in economic activity that result from some initial "shock" to the economy. That shock could be, for example, a plant closure, industry expansion, or budget cuts in a major institution.
As in the case of this study, impact analysis is also used to measure the "significance" of an institution or of an activity (employment of migrant labor, for example) in a local economy. Examples of impact analysis applied to agriculture include Martin, et al. ( 1988) , and Broomhall and Johnson ( 1991) .
The definitions of the area and population of interest are crucial to impact analysis.
In this study, the counties of Accomack and Northampton are the area of interest and the permanent, yearround residents of those counties are considered to be the population of interest. Thus, wage payments to and employment of migrant workers are not considered direct local impacts;3 however, when these wages are spent locally, indirect and induced effects arise.
There are three basic components of economic impact.
The direct effects include changed output, employee compensation, and value added. Indirect effects result from changed input purchases from the affected sectors following the direct effect. /nduced effects arise from changes in expenditures by households resulting from changes in income due to the direct and indirect effects. This study quantifies all direct, indirect, and induced effects on local firms and permanent full-time residents.
In order to calculate impact, the changes in the production of the directly affected sectors or in the payrolls and other expenditures of those sectors must first be estimated.
These direct effects must be organized as final demand changes for each economic sector. The impact on the economy is then calculated by multiplying the change in demand for each sector's production by the appropriate employment, personal income, and value added multipliers for that sector. Because of the complexity of these calculations, we use the IMPLAN input-output model. The IMPLAN modelling system, developed by the USDA Forest Service, has been widely used to measure economic impacts (Bergstrom, et al., 1990; Broomhall and Johnson, 1991; Martin, et al., 1988) . The model, and its advantages and disadvantages are discussed in detail in a number of references (Alward and Lofting, 1983; Alward et al., 1985; Palmer and Siverts, 1985) . lMPLAN contains a county-level data base including expenditure patterns of different industries and of households with different income levels. A plant closure could be modeled by simply reducing the final demand for the sector to which that plant belongs by an amount equivalent to the value of the plant's production.
IMPLAN then calculates the direct, indirect, and induced effects. The accuracy of impact analyses can be improved by supplying the model with more detailed information.4 Returning to the example of the plant closure, the plant is not likely to purchase inputs and pay employees in exactly the same proportions as the sector to which it is assigned by the model. If payroll and other expenditure information (i.e., value of input purchases from other sectors) were available from the plant, then these could be supplied to the model, resulting in a more accurate calculation of induced effects. Collection of these data is described below.
Because many of the migrant service organizations also serve local residents, the proportion of their funding, and consequently of their expenditures, that can be considered a direct result of the migrant presence had to be defined. This study includes only expenditures from funds that come from outside of the Eastern Shore and that arc motivated by the migrant presence (i.e., finds provided to Eastern Shore individuals and institutions specifically due to the local use of migrant labor). An example of these funds is the Migrant Health grant to Delmarva Rural Ministries that comes from the federal government and is solely motivated by the migrant presence.
Data Collection
Detailed information was required on all sectors and on linkages in the economy, and on spending of the migrants, of the farms that employ them, and of the organizations and agencies that assist them. The primary source for information on the Eastern Shore economy was the IMPLAN database.
Where appropriate, refinements to lMPLAN were based on publications such as the Survey qj' Current Business, and interviews with indust~representatives, local officials, and other sources.
All employers of migrant farm workers were surveyed to determine labor requirements per acre of each crop, payrolls, and other information related to migrant employment (Survey of Employers, 1992). A survey of91 migrant workers on the Eastern Shore was undertaken in May 1992 to determine their earnings, and expenditures and savings patterns (Survey of Migrants, 1992) . Finally, migrant service organizations were asked directly about their payrolls and the distribution of their expenditures.
Description of the Study Area
The Eastern Shore covers 702 square miles on the southern Delmarva peninsula, and had a population of 44,764 in 1990 (U.S. Department of Commerce, I99 Ia). In 1991, the civilian labor force was 20,956, and the unemployment rate was 8. I percent. (Virginia Employment Commission, 1992) .
Estimates of migrant farm workers who visit the Eastern Shore to work vary widely, ranging from 3,500 to 5,500. The region's economy has generally lagged behind that of the rest of the state, with a persistently higher unemployment rate and lower per capita income.
In 1989, per capita income was $13,740, as opposed to $18,979 for the state as a whole (U.S. Department of Commerce, 1991a The structure of employment in the two counties is presented in table 1. The sectors that employed the most people in 1988, in rank order, were manufacturing, services, retail trade, and state and local government. The value of all agricultural production in 1987 was $83.3 million (in 199 I dollars). Total value added by manufacturing was $107.3 million. Total sales were $115.2 million for the wholesale sector and $180.3 million for the retail sector. Service industry receipts totaled $64,3 million (U.S. Department of Commerce, 1989a -f).
The Eastern Shore economy is far more dependent on agriculture than is the state as a whole. Agriculture and agricultural services in 1985 accounted for 0.89 percent of total state value added and 2.8 percent of total measured employment in the state.
In contrast, for the Eastern Shore, agriculture's share of value added was 5.82 percent and its share of total employment was 14.6 percent.b
Agriculture on the Eastern Shore
Because nearly all migrant workers on the Eastern Shore are employed in the agricultural sector, that sector's outputs and inputs are crucial factors in the impact analysis. In 1987, there were 503 farms occupying 140,305 acres, or 32 percent of the land area of the two counties (U.S. Department of Commerce, 1989a) .
Of that total, 103,450 acres were harvested cropland, which includes land in orchards, vineyards, and nurseries as well as land from which crops are harvested or hay is cut.
Soybeans occupied the largest percentage of harvested croplands, followed by grains and vegetables (table 2). The acreage and number of farms producing specific vegetable crops are listed in table 3.
In 1987, the total value of crops harvested was $58.1 million, and the value of all agricultural production, including livestock, was $83.3 million (U.S. Department of Commerce, 1989a) . The composite sector of vegetables and melons had the highest value of production (table 2) . Most vegetables are sold through brokers and shipped by truck to points up and down the east coast.
The agricultural sector's demand for labor is one determinant of migrant labor's impact on the local economy.
The crops on the shore requiring high amounts of labor are, in order of increasing cost of labor per acre, Irish potatoes, cucumbers, peppers, and fresh tomatoes (Diem, 1986) . The estimates of per acre labor costs derived from the survey range from $2,900 for tomatoes to $180 for potatoes (table 3) .
Migrant Labor on the Eastern Shore
Most migrant workers who come to the Eastern Shore are employed by produce farms, although some work in other sectors of the economy. The impact of only those migrants who work in agriculture was considered in this study. These workers provide an estimated 67 percent of the value of labor used to produce the vegetable crops described in the previous section.
The remaining 33 percent of the labor requirements is filled by local seasonal and full-time farm workers (Survey of Employers, 1992 
Components of the Impact Analysis
A series of steps was required for the impact analysis.
The lMPLAN model of the Eastern Shore economy includes the economic activities of migrants, migrant service organizations, and agriculture.
The direct impacts of the loss of migrant labor, such as 10SS of output in the agricultural sector and loss of employment in the service sector, can be calculated directly from the information reported above and entered as changes in final demands.
In order to calculate the total impact (direct plus indirect plus induced effects), the three groups' expenditures were organized into "components" that list the changes in demand that would result from a group's removal from the economy (in the case of migrants and service providers), or a change in output (in the case of reduction in output from labor-intensive agriculture). These final demand changes were combined with economic multipliers and estimates of leakages from the local economy produced by IMPLAN to calculate the total impact of migrant labor. Two alternative impact analyses based on modified scenarios and an impact analysis of a statesupported migrant housing program were considered.
The five components of the impact analysis are representative of the changes in final demand that would result from the elimination of the migrant labor force on the Eastern Shore. The five components correspond to: I ) the loss of migrant and crewleader~expenditures;
2) the loss of expenditures (including employee compensation) by the migrant scrwce organizations; 3) the reduced production of the agricultural sectors that employ migrants; 4) the loss of expenditures by employers on construction and maintenance of migrant housing, and finally; 5) the potential gain in production of crops that do not require migrant labor. ' A detailed description of each of these components is provided in the appendix. These five components were used for the primary migrant impact analysis and were then modified for two alternative analyses.
First, the migrant.com was modified to reflect an alternative assumption that migrants save 50 percent (rather than 25 percent) of their pay, and this revised scenario (migrant2.tom) was combined with the other four components into the migrant2 impact analysis.
Second, the possibility of replacing migrant workers with H2A labor was considered. 
Results
The results of the IMPLAN analysis are shown in table 7. The elimination of the migrant labor force from the Eastern Shore would result in a $42.9 million (1991 dollars) fall in annual total local economic output if the reduced vegetable acrcagc is converted into grain production. Such a decline represents a 3.2 percent decrease (compare tables 6 and 7) in regional economic output. Without assuming conversion of the land into grain production, the annual fall in output would be even greater ($45.8 million), Of the $42.9 million loss, $35.6 million is the net change in the value of agricultural production that results from the conversion to crops that do not require migrant labor.
The remaining $7.3 million includes decreased local expenditures by migrants, by migrant service organizations, and for migrant labor camps, and $2.5 million in indirect and induced effects (see table 7 for the exact figures).
The migrant labor force on the Eastern Shore is responsible directly and indirectly for $6,44 million of annual local employee income.
If the switch to a less labor-intensive agriculture (modeled in subcrop.tom) occurs, then annual local employee income would increase by $0.4 million as workers are hired on grain farms and the increased activity from grain production is multiplied through the economy.
Thus the net total decrease in local employee income would be $6.0 million. 10 When the migrants, migrant service organizations, and migrant-dependent agriculture are removed from the economy, there arc net losses of $840,000 in the payroll of the aggregate service sector, $677,000 in the payroll of the wholesale and retail trade sector, and $391,000 in the payroll of the agricultural, forestry, and fishery service sector, The conversion to crops not requiring migrant labor has the largest impact on local employee income creating a net loss of $3.3 million. The removal of migrant service organizations from the economy has a direct effect of $1.5 million and total effect of $1.8 million on local payrolls.
The loss of local migrant expenditures reduces local payrolls by $942,000. The migrant2.com portion of the analysis shows that even if migrants save half of their income while on the Eastern Shore, they still have a very significant impact on the local economy.
The declines in total economic output and in local employee income are moderated by the effects of Ieakagcs from the economy. The IM PLAN model of the Eastern Shore only contains I IO of the 525 sectors in the national economy, and thus purchases from any of the other 415 sectors have little impact on the Eastern Shore, affecting only the wholesale and retail sectors. For example, many of the local expenditures by migrant service organizations listed in table 4 are actually purchases of non-local goods from local retailers.
The leakages from the local economy are less significant in the service sector, because most services are locally supplied.
Nevertheless, the tendency to purchase goods that are not locally produced results in the rapid dissipation of the effects from reduced expenditures.
The fact that the economy is small, however, also means that the impact of eliminating the migrant labor force would be significant in comparison to the total size of the economy. The migrant labor force is clearly important to the agricultural sector, which is in turn an important element of the local economy.
Migrant-dependent agricultural production also has an important impact on resident employment.
Loss of migrant workers would lead to 349 fewer resident jobs on the Eastern Shore. 11 This reduction represents approximately 1.5 percent of the existing workforce.
Without conversion of crop lands to alternative uses, 398 local jobs would be lost.
The replacement of migrant workers with H2A workers is investigated in the H2A scenario. Even though H2A workers would spend less of their income on the Eastern Shore and attract significantly less state and federal funding for service programs, the negative impact of eliminating the migrant labor force would be much lower in this case than if there were no alternative labor supply. This outcome is primarily a result of the assumption that there would be no change in the composition of the agricultural sector as a result of the conversion to H2A labor. The switch to H2A workers would It may beconsldered to be the Iowerlimlt ofmlgrant Impacts. r H2A is derived by summing the serwce.com and the H2A.com. It represents the impact of replacing migrant workers with H2A workers, nevertheless create a significant economic impact on the local economy. Total annual output would fall by $4.7 million, annual Eastern Shore resident employee income would fall by $2.0 million, and 131 local jobs would be lost as a result of the switch.
Most of these losses result from the elimination of the migrant service organizations.
The ccprog.com analysis examining the impact of the 1990-1991 migrant labor camp construction program funded by the state government reveals that the program did have a significant positive impact on the local economy. The direct effects of the program were to increase the gross output of the local construction sector by $840,000, its payroll by $301,900, and its value added by $352,700. The total effects on the local economy, as listed in table 7, were to incrcasc gross economic output by $1,186,600, local payrolls by $415,800, and value added by $571,500. These results must bc intcrprctcd with caution because of the temporary nature of the program.
.-

Conclusions
Migrant labor-dependent agriculture is a major component of the Virginia Eastern Shore economy.
Withdrawal of migrants as a source of agricultural labor would reduce local full-time employment by between 13 I and 398 people, or between 0.6 and 1,9 percent of the total local labor force, If migrant-dependent acreage were not converted into grain production, then total output following the loss of migrant workers would fall by $44 million annually. Alternative land uscs or sources of labor would dampen this loss somewhat, but vegetable, fruit, and ornamental production that depends on migrant workers is probably the best usc of agricultural land on the Eastern Shore.
In addition to the economic contributions of migrant agriculture, fiscal benefits arise since retail sales and property taxes are increased by the boost in economic activities.
Although the migrants themselves arc generally low income, many of the service providers receive incomes well above the county mean and thus make important contributions to local prosperity.
At the same time, the profitability of local agriculture depends critically on these laborers. Vegetable and fruit producers' farm earnings per acre are well above those of grain producers and other farm producers in Virginia. Virginia fruit and vegetable producers earn on average a net farm income of $602 per acre, while grain producers and all farms earn $150 and $390 per acre, respectively (Stallmann and Pease, 1989) . Thus, earnings for the farmers and total income for the region's residents are enhanced by the presence of migrant workers. In addition, local employment is dramatically y increased by the migrant presence.
The study did not consider the non-market costs imposed by the migrants.
Although the migrant presence led to significant infusion of state and federal dollars, it is not known if local expenditures on services, such as education and medical care, are significantly increased by this presence. It is unlikely, however, that an alternative use of these migrant-related local expenditures would generate the kind of economic impact that the migrants themselves generate. The cost of the programs provided for migrants, because they are incurred by the federal and state governments, are not considered local costs, These costs represent a transfer from taxpayers and donors to the migrants and to the residents of the Eastern Shore.
Given that the migrants have a strong positive impact on the Eastern Shore economy, the question becomes whether the migrant presence is inhibiting local economic development efforts. Anecdotal evidence points to the contrary conclusion. The economy of Winchester, Virginia, for example, has traditionally been based, to a large A sensible development strategy would be to target efforts toward reducing some of the leakages from the economy. Increased purchases of locally produced inputs and consumer goods would create a greater multiplier for existing activities. By reducing leakages, the region would benefit from the presence of profitable migrant-dependent agriculture by more than it does now.
A second development alternative would be to combine the traditional agriculture base with the potential of the Eastern Shore's other natural resource-based amenities.
Vegetable, fruit, and omamentals agriculture can comfortably coexist with "eco-tourism, " historical tourism, and the seafood industry to form a more sustainable base of development.
Increased direct sales of the Eastern Shore's current primary crops to consumers, which would lead to higher incomes for the region's agricultural producers, could be easily integrated into a tourism-based development scheme.
[n contrast, less labor-intensive crops, such as soybeans, would be more difficult to integrate into such a scheme since they are land intensive and cannot be marketed locally. 
